Increased affinity to substrate in sarcolemmal ATPases from hearts acclimatized to high altitude hypoxia.
It has been well documented that acclimatization to chronic high altitude hypoxia involves a complex of adaptation changes which are capable of protecting the myocardium in diverse situations such as in acute hypoxia, coronary occlusion-induced ischaemia or isoprenaline-induced calcium overload. Since many of the former changes concern membrane functions, namely those of the sarcolemma, the activities and kinetic properties of sarcolemmal Mg2+-, Ca2+- and (Na+ + K+)-ATPase were investigated in right heart ventricles of rats acclimatized to intermittent high altitude hypoxia simulated in a barochamber. In the course of the experiment, the ventricles were subjected to a special anoxic test in vitro. The high altitude induced increase in cardiac tolerance to anoxia was not accompanied by any preservation of the sarcolemmal ATPase activities. On the contrary, membrane preparations obtained from the right ventricles of hearts acclimatized to high altitude exhibited significantly lower ATPase activities in comparison to non-acclimatized controls. The significant diminution in Km values of ATPases established in acclimatized hearts points to an increase in the affinity of their active sites to ATP. The latter effect is in agreement with the lowered rate of both the decrease in ATPase activities and the reduction of contractility in acclimatized hearts during the anoxic test, as well as with the considerably improved postanoxic reparability of contractions as compared to the controls. It is being concluded that the sarcolemmal changes at the level of ATPases involved in ionic transport processes represent an integral part of the adaptation complex to chronic high altitude hypoxia.